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 Objective: Asthma is one of the most common chronic diseases affecting young children 
nationally and globally. Asthma affects more than 25 million people in the nation, of which 6 
million are children. Lifetime asthma prevalence for children in Nevada is 11.5% (CDC, 2016). 
This is likely an underestimate due to a large undocumented Hispanic population. In Clark 
County School District (CCSD) during the 2016-2017 school year, 20,235 students (8%) listed 
asthma in school records as a health concern. Asthma burden varies by sociodemographic group 
with highest rates documented among Black/African American, Hispanic/Latino, and pediatric 
populations. The Centers for Disease Control and Prevention (CDC) offers a National Asthma 
Control Plan that provides statewide recommendations, yet Nevada is not included due to federal 
funding limitations for the inclusion of new states. There have been few studies in the state of 
Nevada that specifically address asthma prevalence and the impact of the condition on school 
achievement measures in Clark County. The literature is conflicting regarding the disease impact 
on school GPA and other standardized school test measures. The purpose of this study is to 
determine the effect of self or proxy reported health status on school absenteeism and GPA 
measures among Clark County School District (CCSD) students enrolled during the 2016-2017 
academic school year. Methods: Administrative and health record data were acquired from Clark 
County School District for the 2016-2017 school year. The relationship between health status, 
school achievement measures, and absenteeism in Clark County will be assessed using linear 
models. Results: Significant relationships between health status and gender, grade level, and 
race/ethnicity were found (p<0.05). General linear models assessing the relationship between 
health status, cumulative GPA, and absenteeism were significant (p<.001). The adjusted models 




healthy students. Yet students K-12 with asthma had more days absent when compared to other 
groups. A significant inverse relationship remained between cumulative GPA and days absent 
(weighted for enrollment time) after adjustment for sex, race, and grade level (p<0.001). 
Students grades 3-8 with asthma performed equivalently on standardized test scores compared to 
healthy children and those with a different health condition. Conclusion:  This study 
demonstrated that children with asthma perform equivalently in school compared to healthy 
children and those with a different health condition. The enforcement of asthma action plans and 
national guidelines for treatment may be responsible for improved school outcomes.  Increased 
absenteeism remains problematic among children with asthma. Comprehensive public health and 
school-based programs are critical to enforce clinical guidelines for diagnosis, treatment and 
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Chapter 1: Introduction 
Asthma is a chronic disease that specifically affects the lungs of the body. It inflames and 
narrows the airways, is lifelong and causes a variety of symptoms including wheezing, coughing, 
and chest tightness (CDC, 2011). Asthma can affect anyone, but more often, it is a disease that 
begins during childhood (NHLBI, n.d.). It is triggered by a variety of factors, including, tobacco 
smoke, dust mites, outdoor air pollution, and cockroaches, to name a few (CDC, 2006). Around 
the world, Asthma continues to be one of the major chronic diseases that affects populations. 
Worldwide, according to the World Health Organization, over 235 million people suffer from 
asthma across the globe (WHO, 2017). In the U.S., asthma affects more than 25 million (1 in 12) 
people nationwide and specifically affects about 6 million children 0-17 (1 in 12) (CDC, 2011). 
In 2016, about half of children with asthma had 1 or more asthma attacks, and while the attack 
rate has declined, it remains substantial (CDC, 2018).   
Asthma presents itself and develops in people depending on the type of asthma and the 
severity of the disease. Asthma is split into two different main phenotypes: allergic asthma and 
nonallergic asthma (Raedler, Ballenberger, Klucker, Bock, Otto, Prazeres da Costa, Holst, Illig, 
Buch, Mutius, &Schaub, 2014). The majority of those who develop asthma have allergic asthma, 
which is “…eosinophilic airway inflammation with specific sensitization to various allergens and 
increased total and specific IgE levels, blood eosinophil counts, and exhaled nitric oxide levels 
not attributable to NA [non allergic])” (Raedler et.al, 2015). Nonallergic asthma, in layman’s 
terms, is asthma that is not triggered by an allergic reaction (ACAAI, 2014). Triggers can range 
from exercise, stress, and weather conditions to name a few (ACAAI, 2014). There are also 
different levels of asthma based on severity level; this concerns lung function and how often 




persistent asthma, moderate persistent asthma, and severe persistent asthma (AAFA, 2019). 
Intermittent asthma is characterized by having symptoms no more than twice a week and being 
woken up by symptoms less than twice a month, mild persistent asthma is having symptoms 
more than two days a week and being woken up by symptoms 3 to 4 nights a month, moderate 
persistent asthma means you have symptoms almost every day and sleep is disrupted more than 
once a week, and severe persistent asthma means symptoms are present day and sleep is 
disrupted nearly every night (AAFA, 2019).  
Asthma is not diagnosed using any one single factor. It is a disease that presents itself in a 
variety of ways and therefore has combined methods for accurate diagnoses. The Guidelines for 
the Diagnosis and Treatment of Asthma, Expert Panel Report 3 (EPR-3), created jointly by the 
National Heart and Lung and Blood Institute (NHLBI) and the National Asthma Education and 
Prevention Program (NAEPP), is used by physicians and health professionals in the diagnosis of 
asthma (NHLBI, 2007). As there continues to be growth in the understanding of asthma, there 
have been multiple versions of this report, the first created in 1991, the second in 1997, and the 
most current and third one in 2007 (NHLBI, 2007). The report advices clinicians to follow a 
series of action steps in order to more accurately diagnose the disease. EPR-3 advises clinicians 
to first determine present airway obstruction status using patient history as well as an exam; 
history should be determined by recurrence of cough, wheezing, breathing difficulty, and 
recurring chest tightness (NHLBI, 2012). The report also advises physicians to use spirometry in 
patients older than five to check for possible reversal of airway obstruction; with these standards, 
asthma diagnosis can be established (NHLBI, 2012).  
The treatment for asthma varies depending on the severity of the disease. Generally, most 




medicine (AAFA, 2019). There are two different types of asthma inhalers that are used in the 
treatment of asthmatic symptoms: metered dose inhalers and dry powder inhalers (AAFA, 2019). 
Metered dose inhalers use a small canister with a mouthpiece in order to distribute the 
medication and dry power inhalers distribute the medicine in dry powder form (AAFA, 2019). 
Inhalers need to be handled correctly in order for the medication to take effect well; it has been 
shown that more than 50 percent of those who have an inhaler may not be using it correctly 
(AAFA, 2019). In order to remedy this, doctors may provide a patient a spacer or a holding 
chamber attachment piece in order to distribute the medication better (AAFA, 2019). Another 
choice is to use a nebulizer. A nebulizer is a device that comes with tubing and a mask and 
distributes the medicine in a mist by using liquid medicine instead of an aerosol; this often times 
can help those who may have trouble using inhalers (AAFA, 2019). Again, the type of medicine 
used and combinations of medications used to treat asthma depends on the severity of asthma 
symptoms one may have.   
Asthma carries great economic burden within the United States. According to a study 
conducted by Nurmagambetov et al., asthma is estimated to cost, as of 2013, $80 billion in the 
United States, which includes costs that come with absenteeism in school and mortality due to 
asthma (Nurmagambetov, Kuwahara, & Garbe, 2018). This is a large jump considering the costs 
of asthma over time. According to the Asthma and Allergy Foundation of America, the total cost 
of asthma related costs in the United States in 2002 was $53 billion dollars and grew to $56 
billion by 2007; by 2013, this number had increased to $80 billion in associated asthma costs 
(AAFA, n.d,). The estimated cost per person due to medical costs of asthma, as of 2013, was 
$3,266 which includes prescriptions, office visits, hospitalizations, and emergency room visits 




contributed to $3 billion in losses due to missed days at school and missed days at work 
(Nurmagambetov, Kuwahara, & Garbe, 2018). However, this study did not represent cost that 
are nonmedical where asthma is concerned, including costs related to transportation, 
appointment waiting times, and loss of productivity at work or at school due to having an 
asthmatic status (Nurmagambetov, Kuwahara, & Garbe, 2018). 
Asthma disproportionately affects children from different ethnic and racial groups 
(AAFA, 2018).  These differences can be attributed to various issues, but have been shown to be 
connected to poverty, outdoor air quality, indoor air quality, levels of patient education, and poor 
health care among recipients (AAFA, 2018). Asthma also tends to be more common in boys than 
in girls at a younger age and is one of the top reasons that children have missed school days 
(AAFA, n.d). In 2013, there were about 13.8 million school days missed by students due to 
asthma (AAFA, n.d). Students with asthma are absent more often than their healthy peers as well 
as those with another chronic conditions; and also, have been found more likely to repeat a grade 
(Moonie et al. 2010). The literature is mixed concerning the likelihood of performing worse in 
academic achievement measures compared to students who do not have asthma. The Centers for 
Disease control released a released a research brief that reviewed studies in relation to chronic 
health conditions and their association with academic achievement (CDC, 2017). In relation to 
asthma, this study found eight studies, including studies conducted by Moonie et al. and 
Akinbimi et al, that reported a significant association between asthma and school absences 
(CDC, 2017). However, in their study, Millard et al. found that there was no relationship 
between asthma and missed school days and a study conducted by Silverstein et al. found that 




compared to children who did not have asthma (CDC, 2017). The literature has shown that there 
is not a consensus when looking at the association between asthma and achievement measures.  
In Nevada, asthma is the leading chronic disease among children; lifetime asthma 
prevalence for children in Nevada is 11.5% (CDC, 2016). A study conducted by the Nevada 
Institute for Children’s Research and Policy revealed that 6.7% of kindergartners have asthma, 
the highest reported condition among kindergartners, only second to allergies (NICRP, 2017). In 
2013, the Youth Risk Behavior Surveillance System reported 23% of high school students in the 
state of Nevada were told by a doctor or a nurse that they had asthma (YRBS, 2014). In 2011, 
there were about 10,000 inpatient hospital stays by Clark County residents that were related to 
asthma and of these hospitalizations, 2,065 had to do with primary asthma diagnoses; 16.4% of 
these were between the ages of 5-14. (Nevada Statewide Asthma Control Plan, 2014).  
One of the reasons Nevada is a state with higher asthma rates when compared to other 
states is because of the dry climate, the dust, and quick weather changes, all known to be 
impactful on those with asthma (AAFA, 2017). Weather is one of the major triggers when 
concerning asthma; types of weather that can trigger asthma include extremely high or low 
temperature, high humidity, unexpected changes to the weather, rain, and thunderstorms (AAFA, 
2017). Extreme weather has been shown to exasperate the airways more than normal weather 
and weather changes have been shown to affect pollen counts, a common trigger for those who 
have allergic asthma (AAFA, 2017). According to the World Health Organization, one of the 
main risk factors for asthma are “inhaled substances and particles that may provoke allergic 
reactions or irritate the airways” (WHO, 2017). Because of the hot weather in Nevada, 
specifically in Southern Nevada where the population is more concentrated, air pollution tends to 




Currently, there are few measures in the state of Nevada in relation to pediatric asthma. 
According to the Asthma and Allergy Foundation of America, there are currently no emergency 
protocols in place for asthma in Nevada schools. While there is stocking of anaphylaxis 
epinephrine in schools, there is no albuterol asthma medication stocking in the schools and there 
is no explicit program that contains policies, procedures, and resources to help manage students 
who have asthma (AAFA, 2016). Nevada has notably adopted a policy that provides case 
management to students that have chronic disease conditions such as asthma but still lacks in 
providing decent school measures to assist those students who have an asthma status (AAFA, 
2016). During Nevada’s 79th Legislative Session in 2017, a bill was put forward in order to 
attempt to put albuterol inhalers in schools and to be used for certain circumstances. Assembly 
Bill 156, in 2017, would have allowed for school nurses and other authorized personnel to 
administer albuterol to asthmatic students with training, would have had public and private 
schools maintain a supply of albuterol inhalers within the schools for asthmatic students, and 
would have required public and private schools to develop asthma action plans in relation to 
asthma attacks (Nevada, 2017). This bill did not end up passing through Nevada’s Legislature 
and therefore was not implemented within the state.  
In 2014, Nevada developed the Nevada Statewide Asthma Control Plan. This plan 
outlined issues and gave policy recommendations in order to get local, state, and federal policy 
makers to understand the need to address asthma problems. Specifically, within this plan is a 
section concerning school health and childcare issues. The goal listed in this section is to 
“increase awareness of asthma as a public health concern among elementary and secondary 
public and private schools, and among Nevada childcare providers” (Nevada Statewide Asthma 




Association’s Asthma Friendly Schools Initiative Toolkit, which can decrease how often a 
student may have to leave school for acute issues, and to implement the America Lung 
Association’s Open Airways For Schools, a school-based curriculum that has the goal of 
educating children to manage their asthma (Nevada Statewide Asthma Control Plan, 2014). 
Additional recommendations from the Action Plan regarding students included identifying all 
students who have asthma and keeping track of them, giving them individualized action plans, 
educating school personnel better about how to respond to asthma emergencies, having better 
access to quick-relief medications, and establishing better emergency protocols in schools 
concerning asthma (Nevada Statewide Asthma Control Plan, 2014). Ultimately due to lack of 
funding from the CDC, this plan has not yet been adopted in the state. It is a critical and 
necessary step for Nevada and there is hope this plan can be adopted in the future when funding 





Chapter 2: Background and Significance 
 Previous research has shown that asthma impacts sub-populations disparately. It is known 
that asthma disproportionately affects racial and ethnic groups. A previous study was conducted 
by Zaharan et al. using data from the 2001-2016 National Health Interview Survey for children 
aged 0-17 (CDC, 2018, MMWR, 2018).  Zaharan et al. found in this study that asthma was 
reported more among black children at 15.7% and among children of Puerto Rican descent at 
12.9% compared to non-Hispanic white children at 7.1% (Zahran, Bailey, Damon, Garbe, & 
Breysse, 2018). Another study conducted by Boudreaux et al. looked to investigate racial 
differences concerning acute asthma among children who went to the emergency room 
(Boudreaux, Emond, Clark, & Camargo, 2003). In this study, it was found that Black and 
Hispanic children had higher incidents of lifetime and past-year asthma hospitalizations and 
more emergency department visits in a 12-month span (Boudreaux, Emond, Clark, & Camargo, 
2003). Another study conducted by Glover et al. focused on examining urban and rural locality 
and what effect it had on emergency asthma visits and asthmatic episodes (Glover, Piper, 
Williams, Bennett, Thompson, Annang, Charlemagne, & Hassan, 2010). This study revealed that 
black urban children were 1.59 times as likely as other racial groups to visit the emergency 
department in a 12-month span and black rural children were 2.68 times as likely as other racial 
groups to visit the emergency department in a 12-month span (Glover, Piper, Williams, Bennett, 
Thompson, Annang, Charlemagne, & Hassan, 2010). Another study conducted by Akinbami et 
al. looked into describing the trends in racial disparities using population-based rates and at-risk 
rates; this also showed that black children were 1.7 times more likely to have an asthma attack in 





Asthma also tends to differentiate by gender and during certain age periods. In an article 
written by Zein and Erzurum, the authors discuss asthma by gender documenting higher severity 
and prevalence in young boys when compared to young girls (Zein & Erzurum, 2015). Zahran et 
al., in their study utilizing the CDC’s 2018 MMWR report on asthma and children, revealed that 
asthma was more prevalent among boys (9.2%) than it was among girls (7.4%) between the ages 
of 0-17 years old (CDC, 2018, MMWR, 2018). In an article written by Pignataro et al, asthma 
difference by gender is discussed. The authors note that when looking at boys under the age of 
18, asthma prevalence is 16% higher than young girls under the age of 18 (Pignataro, Bonini, 
Forgione, Melandri, and Usmani, 2017). However, this is only a trend that lasts until young 
adulthood, as girls have a higher asthma prevalence than boys later in life (Zein & Erzurum, 
2015). Asthma prevalence for women when compared to men over the age of 18 is 35% higher; 
and for women over the age of 18 they are 62% more likely to develop asthma when compared 
to males (Pignataro, Bonini, Forgione, Melandri, and Usmani, 2017). 
Student achievement and asthma status have been shown to have a relationship with each 
other. Those students who have asthma have been known to have a harder time in school; this is 
for a variety of different reasons. An article written by Erwin et al. looked at asthma, school 
achievement and how it can affect budgets. The authors discuss contributing reasons for why 
students with asthma may have a harder time in school, including the fact that “asthma can 
disrupt sleep and the ability to concentrate, interfere with memory and/or classroom 
participation, and disrupt learning because of frequent trips from the classroom…” (Erwin, 
Carrico, Glass, & Roberts, 2010). In addition to this, an article written by Basch looked into the 
difference between healthy students in school and students who had health problems. Basch 




more likely to have better cognitive function compared with children who are not” (Basch, 
2011). Children who have asthma are more likely to have disruptions in these areas due to the 
interruptions in daily life asthma may cause.  
Further studies describe the impact asthma has on student achievement; one of the main 
reasons students may have lower achievement levels in school is due to being absent from school 
due to symptoms. A study conducted by Krenitsky-Korn compared the difference between 
students with and without asthma and their attitudes regarding health services, absenteeism, 
school nurses, and academic achievement (Krenitsky-Korn, 2011). This study found that students 
who had asthma were absent more often than those without and had lower achievement scores in 
math and English (Krenitsky-Korn, 2011). This study also found that students with asthma were 
absent twice as often as students who did not have asthma (Krenitsky-Korn, 2011). Another 
study conducted by Moonie et al. examined the difference between children with and without 
asthma and their mean days absent, asthma severity and school absence, and if their absences 
were caused specifically by asthma symptoms (Moonie, Sterling, Figgs, & Castro, 2006).  The 
study found that those students who had asthma were absent about 1.5 more days than those 
students who did not have asthma and also observed that higher asthma severity increased 
absenteeism; ultimately, the study found that students who had asthma were absent from school 
more often than students without and about a third of those absences were attributed to 
symptoms  (Moonie, Sterling, Figgs, & Castro, 2006). In addition, Hsu et al. conducted a study 
that “investigated how asthma-related absenteeism was associated with asthma control, 
exacerbations, and associated modifiable risk factors…” (Hsu, Quin, Beavers, & Mirabelli, 




compared to those students who did not have asthma and were more likely to miss school if their 
asthma was not controlled as well (Hsu, Quin, Beavers, & Mirabelli, 2016).  
Some studies suggest that there is a weak link between student achievement asthma. In an 
analysis conducted by Silverstein at al., school attendance and school achievement associated 
with asthma was addressed (Silverstein, Mair, Katusic, Wollan, O’Connell, & Yunginger, 2001). 
It was found that while children with asthma did tend to be more absent than those without, 
school performance was similar between children with asthma and children who did not have 
asthma (Silverstein, Mair, Katusic, Wollan, O’Connell, & Yunginger, 2001). A study done by 
Taras et al. focused on reviewing published studies surrounding childhood asthma, academic 
outcomes, and school achievement (Taras & Potts-Datema, 2005). It was found that the 
relationship between asthma and school achievement is weak or non-existent and that they could 
not conclude as to whether absenteeism improves with better controlled asthmatic symptoms 
(Taras & Potts-Datema, 2005). 
 There is limited research conducted on students in the state of Nevada in relation to 
asthma and school performance. A study conducted by Moonie et al. was done in order to report 
trends in asthma health care use by treatment setting and to study demographic groups that may 
be using the setting superfluously in Southern Nevada (Moonie, Seggev, Shan, Pergola, & 
Teramoto, 2015). This study found that patients who were aged 0-17 years old increased 
emergency room treatment visits significantly when compared to those who were aged 18-64 
year; this also included a significant increase in primary care visits, urgent care visits, and 
hospitalizations among those ages 0-17 as well (Moonie, Seggev, Shan, Pergola, & Teramoto, 
2015). In addition to this study, a study conducted by Moonie et al. in 2010 examined the 




School District. This study found that children who had asthma were absent more often than 
those children who did not have asthma and were also at a higher risk of repeating a grade 
(Moonie, Cross, Guillermo, & Gupta, 2010). This study was also consistent in showing that 
students who have asthma have a lower mean grade point average compared to students who 
have other health conditions or are healthy (Moonie, Cross, Guillermo, & Gupta, 2010). In 
Considering that asthma rates have not decreased longitudinally in Nevada and given that this 
particular study was conducted in 2010, there has not been another study to date to assess the 
effects of asthma status on school performance among students enrolled in Clark County School 
District. Due to the conflicting nature of the literature, it is necessary to provide an updated 
assessment concerning asthma and school outcomes. With the enforcement of NHLBI guidelines 
and ALA in recommending an asthma action plan and quarterly physician visits to gain control 
of asthma symptoms, it is of interest whether such measures have improved school measures 




Chapter 3: Study Description 
 This study will use representative student population-level data requested from Clark 
County School District for the 2016-2017 school year to understand asthma associations and 
disparities among students K-12 in Clark County School District.  
Goals and Objectives 
 The purpose of this study is to determine the effect of self or proxy reported health status 
on school absenteeism and GPA measures among Clark County School District (CCSD) students 
enrolled during the 2016-2017 academic school year. 
Study Questions and Hypotheses 
In order to answer this study’s research questions, the following hypotheses will be tested: 
Question 1:  
Does asthma prevalence differ by demographics, including gender, grade, and race 
among CCSD students? 
Hypothesis 1 
Ho: There is no difference in asthma prevalence by demographics among CCSD students.  
 Statistical Method: Chi Square or Likelihood Ratio Test 
Ha: There is a difference in asthma prevalence by demographics among CCSD students.  
Question 2:  
 Is there an association between cumulative GPA and health status in CCSD students 
 enrolled in high school? 
Hypothesis 2 
Ho: There is no association between cumulative GPA and health status among CCSD 




Ha: There is an association between cumulative GPA and health status among CCSD 
students enrolled in high school.  
Statistical Method: General Linear Model  
Question 3: 
 Is there an association between health status and absenteeism among CCSD students? 
Hypothesis 3 
Ho: There is no association between health status and absenteeism among CCSD 
students. 
Ha: There is an association between health status and absenteeism among in CCSD 
students. 
Statistical Method: General Linear Model 
Question 4: 
 Is there an association between health status and standardized test scores among CCSD 
students 3-8th grade? 
Hypothesis 4 
Ho: There is no association between health status and standardized test scores among 
CCSD students in 3-8th grade. 
Ha: There is an association between health status and standardized test scores among in 
CCSD students 3-8th grade. 








 Is there an association between cumulative GPA and absenteeism among CCSD high 
school students? 
Hypothesis 5 
Ho: There is no association between cumulative GPA and absenteeism among CCSD high 
school students. 
Ha: There is an association between cumulative GPA and absenteeism among CCSD high 
school students. 


















Chapter 4: Methods 
 The data acquired for this study is cross-sectional and de-identified and was collected 
from students and parents in Clark County School District. Clark County School District collects 
data every school year on all students concerning questions in relation to demographics, 
academics, and health. Data about health is self-reported by either student or parents and is 
collected in survey form.   
To collect this data, this study’s research proposal was submitted to the University of 
Nevada, Las Vegas’s Office of Research Integrity for Human Subjects, Internal Review Board 
(IRB); it was granted as exempt. This exemption was used in the CCSD data request application; 
CCSD requires a rigorous research application in order to acquire student data. An initial 
outlined request was required to be approved by the District and after approval of this, a more 
thorough request was to be completed and approved. Initial variables asked for included student 
BMI, health status, medications used, hospitalizations related to asthma, absenteeism, GPA, and 
demographics. This study was approved by the District, but only demographics, health status, 
absenteeism, GPA, and demographic data was granted. Data received from Clark County School 
District is de-identified as to protect the identify of students in the school district.  
Study Sample 
 In the 2016-2017 school year in Clark County School District, data were collected from a 
total of 266,676 students enrolled in Pre-K-12 in the school district.  
Variables 
 The dependent variables for this study are days absent (weighted for enrollment time) , 
cumulative GPA, and standardized test scores from the EBAC ELA test. Days absent will be 




cumulative GPA is measured on an interval scale and will be limited to high school for which 
GPA was made available and standardized test scores fall on a continuous scale and range 
between 2000-3000. 
 The independent variable for this study is health status. The initial variables were coded 
as asthma, 0 being no asthma and 1 being having asthma and other, 0 meaning no health 
condition and 1 meaning having another health condition. This variable will be recoded to 
separate groups into asthma, other health condition, and healthy.  
Other variables for this study include race, gender, and grade level. The race variable 
includes White/Caucasian, Black/African American, Asian, American Indian/Alaskan Native, 
Native Hawaiian/Other Pacific Islander, Hispanic/Latino, and two or more races. Gender 
includes males and females. Grade level includes grades Pre-K-12.   
Adjustments  
 For hypothesis 2 and 5, which uses GPA data, only grade levels 9-12 will be included in 
the analysis. This is due to availability of GPA data as well as more accurate measurements of 
achievement in later grade levels than when compared to measurements in lower grade levels. 
For hypothesis 4, only grade levels 3-8 are included in the analysis due to the availability of data.  
Statistical Analysis 
 Data will be analyzed using IBM SPSS Statistics 26 software. Likelihood ratio tests will 
be performed for ascertaining the relationship between asthma prevalence and demographics, 
which includes race, grade level, and gender. General Linear models will be used to assess the 
relationship between health status and cumulative GPA as well as health status and absenteeism. 




significance will be set at p<.05. Multiple linear regression will be used in ascertaining the 

























Chapter 5: Results 
Health Status and Demographic Analysis 
Assumptions 
 All assumptions for Likelihood Ratio Chi-Square were met. Eighty percent of all data 
cells have an expected count that is over 5, all observations are independent of one another, and 
the sample size is sufficiently large enough in order to conduct the Likelihood Ratio test.  
Results 
In Clark County School District, there are a total of 266,676 students. Among these 
students, there are 48.4% females and 51.6% males. There were 24.2% White students, 36,875 
13.8% Black students, 16,789 Asian students, 47.3% Hispanic/Latino students, and 8.3% 
students in the other category (including students who are two or more races and American 
Indian/Alaska Native students). Of the students in the school district, 7.3% students were in Pre-
K and Kindergarten, 50.2% students were in grades 1-6, 16.7% were in grades 7-8, and 25.9% 
were in grades 9-12. Among health statuses, there were 7.1% students who reported having 
asthma, 14.7% that reported having another health condition, and 70.9% that reported being 
healthy.  
Likelihood Ratio analyses of demographic groups by health status demonstrated some 
differences between groups. In looking at the relationship between health status and gender, 
there was a significant difference (p <.001). This indicates that significantly more males than 
females presented with asthma (p<.001) (Table 1). This is also true between health status and 
grade level, (p < .001), showing that there is a relationship among health status and grade level. 




(p<.001.) Table 1 shows an overview of CCSD student demographics and differences in health 





Table 1: Demographics among Health Status Groups (X2) 
Health Status  Asthma Other Health 
Condition 
Healthy Statistic  
Total School Population  N (%)  X 2 
(p, ɸ) 
266,676 (100) 20235 (7.6) 42148 (15.8) 204293 (76.6)  
Gender     
Female  8310 (6.4) 17540 (13.6) 103183 (80) 1583.2 
Male 11925 (8.7) 24608 (17.9) 101110 (73.5) (<.001, .077) 
Race/Ethnicity     
White 3944 (6.1) 14071(21.8) 46613 (72.1)  
Black/African American 4934 (13.4) 6498 (17.6) 25443 (69)  
Asian 1006 (6) 2439 (14.5) 13344 (79.5) 5833.059 
Hispanic/Latino 8328 (6.7) 14804 (14.5) 103080 (81.8) (<.001, .152) 
Other  2023 (9.1) 4336 (19.6) 15813 (71.3)  
Grade Level     
Pre-K-K 1325 (6.8) 2905 (14.9) 15266 (78.3)  
1-6 10270 (7.7) 22649 (16.9) 100519 (75.2) 644.651 
7-8 3365 (7.6) 6765 (15.2) 34314 (77.2) (<.001, .050) 






Health Status and Cumulative GPA 
Assumptions  
 The assumptions for the General Linear model are as follows: the model must have 
linearity, meaning that the relationship between the independent variables and the dependent 
variable are linear, the residuals in the model must be normally distributed, and there must be 
equality within variances (homogeneity of variances), or such to say that variances must be 
equal. This model, using the indicators health status and cumulative GPA, met 2 out of 3 model 
assumptions. Using a Normal P-P Plot of both indicators, the relationship was confirmed to be 
linear. The residuals for the model were also shown to be normal and visually graphed on a 
histogram. This model passes the assumption of variances. All charts and graphs related to 
checking model assumptions for this model can be found in Appendix A.  
Results  
In order to analyze the association between health status and cumulative GPA, a General 
Linear Model Univariate procedure was used with cumulative GPA as the dependent variable 
and health status as the independent variable. Sex, gender, and grade level were included in the 
model as covariates as they are known in the literature to influence school outcomes. Data for 
cumulative GPA were complete and available for high school students; hence this analysis was 
restricted to high school students only (n=68,614). The max GPA was 4.00 and the minimum 
was 0.1. The model was significant indicating health status was associated with cumulative GPA 
while adjusting for sex, race, and grade level (p<0.0001). When looking at estimated marginal 
means, it was shown that those with asthma had a slightly lower mean GPA (mean=2.44) when 
compared to those with other health conditions (mean=2.69) and those students who were 




Table 2: Health Status Estimated Marginal Means (Cumulative GPA) 
  Adjusted      Crude  
   CI 95%      CI 95% 
Health Status Mean Std.Error LB UB   Mean Std.Error LB UB 
Healthy 2.67 .074 2.52 2.81   2.61 .004 2.6 2.61 
Asthma Only 2.44 .028 2.38 2.49   2.49 .013 2.46 2.51 
Other 
Condition 
2.69 .095 2.49 2.87   2.57 .009 2.56 2.59 
 
As shown in Table 3, the covariates of race and sex, showed significance, both with p-
values <.0001. Also seen in the model, there was significant interaction between health status 
and race, as well as health status and sex. This indicates that both race and sex moderated the 
relationship between health status and cumulative GPA. This is also shown to be true in the 
previous Likelihood Ratio model where it was seen race had a large effect size compared to sex. 
The results from the model are shown in Table 3 and 4 below. 
Table 3: Health Status and GPA GLM Analysis Summary (Crude) 
Tests of Between-Subjects Effects 
Source SS df Mean Square F Sig. η2 
Corrected 
Model 
74.771a 2 37.385 48.307 .000 .001 
Intercept 181678.277 1 181678.277 234755.466 .000 .774 
Health Status 74.771 2 37.385 48.307 .000 .001 
Error 53098.352 68611 .774    
Total 515552.124 68614     
Corrected Total 53173.122 68613     









Table 4: Health Status and GPA GLM Analysis Summary (Adjusted) 
Tests of Between-Subjects Effects 
Source SS df MS F Sig. η2 
Corrected Model 7295.7a 28 260.6 389.5 .000 .137 
Intercept 1562.1 1 1562.1 2335.3 .000 .033 
Health Status 13.8 2 6.9 10.3 .000 .000 
Race 1981.4 4 495.3 740.5 .000 .041 
Sex 594.7 1 594.7 889.1 .000 .013 
Grade 106.764 4 26.9 39.9 .000 .002 
Health Status X Sex 13 2 6.5 9.7 .000 .002 
Health Status X Race 19 8 2.4 3.5 .000 .000 
Health Status X Grade 
Level 
96.4 7 13.8 20.6 .000 .002 
Error 45877.4 68585 .669    
Total 515552.1 68614     
Corrected Total 53173.2 68613     

















Health Status and Days Absent (weighted for enrollment time) 
Assumptions 
The model for health status and days absent (weighted for enrollment time) follows the 
same assumptions as the previous General Linear Model including; linearity, normality of 
residuals, and homogeneity of variances. This model, using the indicators health status and days 
absent, initially did not meet the model assumptions. Using a Normal P-P Plot of both indicators, 
the relationship was not shown to be linear and the residuals non-normal when graphed on a 
histogram. This model failed the assumption of variances. In order to rectify this, the dependent 
variable, days absent was transformed by using log transformation. Once this was done, the 
model met all model assumptions including linearity, normality of residuals and homogeneity of 
variances. See Appendix B for all charts and graphs related to model assumptions for this model.  
Results 
In order to analyze the relationship between health status and days absent, a General 
Linear Model Univariate procedure was used with days absent as the dependent variable and 
health status as the independent variable. Sex, gender, and grade level were also included in this 
model as covariates. The total number of students in this group is n=230,506.  
When looking at estimated marginal means, it was shown that those with asthma had the 
most days absent (mean=8.7) when compared to those with other health conditions (mean=7.5) 







Table 5: Health Status Estimated Marginal Means (Days Absent) 
 
  Adjusted     Crude  
   CI 95%     CI 95% 
Health Status Mean Std.Error LB UB  Mean Std.Error LB UB 
Healthy 6.7 .002 6.7 6.8  9.8 .028 9.73 9.836 
Asthma Only 8.7 .006 8.5 9  12.8 .090 12.63 12.98 
Other 
Condition 
7.5 .003 7.4 7.6  11.5 .062 11.53 11.77 
 
The results from the model are shown in Table 5. This shows that there is a significant 
difference in mean days absent by health status while adjusting for sex, race and grade level. 
When looking at the covariates shown in Table 5, race, sex, and grade level, it was shown that 
they have significant main effects on the model each with p-values <.0001. Furthermore, the 
model shows that there were significant interactions between health status and race, as well as 
health status and sex, much like the previous GLM model. This shows that both race and sex 
moderated the relationship between health status and days absent. The results from the model are 











Table 6: Health Status and Days Absent GLM Analysis Summary (Crude) 
 
Tests of Between-Subjects Effects 
Source SS df MS F Sig. η2 
Corrected 
Model 
258467.1a 2 129233.6 795.5 .000 .006 
Intercept 14998885.9 1 14998885.9 92330.2 .000 .257 
Health Status 258467.1 2 129233.6 795.5 .000 .006 
Error 43269897.4 266361 162.4    
Total 71813792.1 266364     
Corrected 
Total 
43528364.6 266363     
a. R Squared = .006 (Adjusted R Squared = .006) 
 
Table 7: Health Status and Days Absent GLM Analysis Summary (Adjusted) 
Tests of Between-Subjects Effects 
Source SS df MS F Sig. η2 
Corrected Model 1771.9a 50 35.4 195.1 .000 .041 
Intercept 26881.6 1 26881.6 147972.9 .000 .391 
Health Status 77.9 2 38.9 214.6 .000 .002 
Race 320.9 4 80.2 441.6 .000 .008 
Sex 11.438 1 11.4 62.9 .000 .000 
Grade 261.6 11 23.8 130.9 .000 .006 
Health Status X Sex 1.1 2 .562 3.1 .045 .000 
Health Status X Race 5.9 8 .742 4.1 .000 .000 
Health Status X 
Grade Level 
30.3 22 1.379 7.6 .000 .001 
Error 41865.8 230455 .182    
Total 201987 230506     
Corrected Total 43637.7 230505     









Health Status and Standardized Test Scores (SBAC ELA) 
Assumptions 
The model looking at health status and standardized test scores follows the same 
assumptions as the two previous General Linear Models above including linearity, normality of 
residuals, and homogeneity of variances. In this model, using the indicators health status and 
standardized test scores (SBAC ELA), assumptions were met. See Appendix D for charts and 
graphs related to the assumptions for this model.  
Results 
 To analyze the relationship between health status and standardized test scores, a General 
Linear Model Univariate procedure was used with standardized test scores (SBAC ELA) as the 
dependent variable and health status as the independent variable. In order to control for 
covariates, sex gender, and grade level were included in the model. Standardized test scores were 
limited to 3-8th graders and only includes those students within this model. The total number of 
students in this group is n=134,454.  
 Estimated marginal means in this model showed that those with asthma (mean=2466), 
those with another health condition (mean=2358), and those who were healthy (mean=2487) had 
similar standardized test scores. Those who were healthy had the highest mean test scores, 









Table 8: Health Status Estimated Marginal Means (Standardized Test Scores) 
  Adjusted     Crude  
   CI 95%     CI 95% 
Health Status Mean Std.Error LB UB  Mean Std.Error LB UB 
Healthy 2487 1.3 2484 2489  2478 1.0 2476 2480 
Asthma Only 2466 4.1 2458 2474  2443 3.2 2437 2450 
Other 
Condition 
2358 2.7 2352 2363  2335 2.2 2335 2344 
 
 The results for the model was shown to be significant (p<0.0001), revealing that there is a 
significant difference between standardized test scores by health status when controlling for 
covariates sex, race, and grade level. Covariates were also shown to have significant main effects 
on the mode all with p vales <.0001. The model also revealed that all covariates had significant 
interactions between health status showing that the covariates have moderation between the 
relationship between health status and standardized test scored. The results from the model are 













Table 9: Health Status and Standardized Test Scores GLM Analysis Summary (Crude) 
 
Tests of Between-Subjects Effects 
Source SS df MS F Sig. η2 
Corrected 
Model 
34967459a 2 174837295 1618 .000 .024 
Intercept 3.52e+11 1 3.525e+11 3261869.8 .000 .960 
Health Status 349674590 2 174837295 1618.1 .000 .024 
Error 1.453e+10 134451 108052    
Total 8.237e+11 134454     
Corrected Total 1.488e+10 134453     
a. R Squared = .024 (Adjusted R Squared = .023) 
 
Table 10: Health Status and Standardized Test Scores GLM Analysis Summary (Adjusted) 
Tests of Between-Subjects Effects 
Source SS df MS F Sig. η2 
Corrected Model 834678927a 32 26083716 249.7 .000 .056 
Intercept 2.11e+11 1 2.11e+11 2025384.6 .000 .938 
Health Status 187932291 2 93966145 899.5 .000 .013 
Race 116009790 4 29002447 277.6 .000 .002 
Sex 33296085 1 33296085 318.7 .000 .008 
Grade 75176151 5 15035230 143.9 .000 .005 
Health Status X Sex 13484951 2 6742475 64.5 .045 .001 
Health Status X Race 9873688 8 1234211 11.8 .000 .001 
Health Status X 
Grade Level 
3663073 10 366307 3.5 .000 .000 
Error 1.404e+10 230455 104468    
Total 8.237e+11 230506     
Corrected Total 1.488e+10 230505     







Cumulative GPA and Mean Days Absent  
Assumptions 
 The assumptions for the multiple linear regression model are as follows: the relationship 
between the independent variable and the dependent variable must be linear, the residuals should 
be normally distributed, the model must show homoscedasticity, the observations must be 
independent, and none of the observations should have a large influence. The model met all 
assumptions. Using a simple scatterplot, the relationship between the independent variable and 
the dependent variable was shown to be linear. Using a histogram, the residuals were shown to 
be normal. Homoscedasticity was shown after plotting the standardized residuals and 
standardized predicted residuals. In order to check for independent observations, the Durbin 
Watson statistic was used. The number should be between 1.5-2.5 and it was shown to be 1.9. No 
observation was shown to have a larger influence to the best fit line. See Appendix C for graphs 
and charts related to the multiple linear regression model.  
Results 
Multiple linear regression was conducted using the variables cumulative GPA, the 
dependent variables, and days absent (weighted for enrollment time), the independent variable in 
order to investigate if there is a relationship between cumulative GPA and days absent (weighted 
for enrollment time). Race, gender, and grade level were also added into the model in order to 
control for confounding and were transformed into dummy variables. For race, the white group 
was used as the reference group, for gender, males were used as the reference group, and for 
grade level, 9th grade was used as the reference group. Unadjusted and adjusted models were run 
for comparison. This model, again due to cumulative GPA only being available for high school 




that there is a negative linear relationship between cumulative GPA and days absent (weighted 
for enrollment time). This was also confirmed with a Pearson’s correlation coefficient of -0.493 
p<.0001 Multiple Linear Regression results in the first model displayed that there is a 
relationship between cumulative GPA and days absent (weighted for enrollment time) (p<.001). 
The coefficient for days absent (weighted for enrollment time) was -.025. This would mean that 
for every unit increase for days absent, there is a .025 decrease in cumulative GPA. The model 
also shows that the R2 was .243, so 24.3% of the variation in cumulative GPA can be explained 
by days absent (weighted for enrollment time). The equation below is for the model only 
containing days absent (weighted for enrollment time). 
Cumulative GPA=2.903 - .025* (days absent) +.765 
 Multiple Linear Regression in the second model showed that there is a relationship 
between cumulative GPA, days absent (weighted for enrollment time), sex, race, and grade level 
(p<.001). The coefficient for days absent (weighted for enrollment time) was -.024, the 
coefficient for female was .341, black was -.522, Asian was .202, other race was -.148, and 
Hispanic/Latino was -.332. The coefficient variable only decreased by .001 (from -.025 to -.024), 
so race, gender, and grade level may not be confounding variables. However, this model’s R2 
value was .339, so this model explains 33.9% of the variation in cumulative GPA when adding in 
race, gender, and grade level variables. The equation below is for the model also containing race, 
gender, and grade level variables.  
Cumulative GPA=2.903 - .024* (days absent) – .520 * (Black) + .201 *(Asian) – 1.47* (other 






Table 11, 12, and 13 shows the results of both regression models, including ANOVA 
results.  
 




Model R R2 Adjusted 
R2 
St Error of the 
Estimate 
1 .493 .243 .243 .764874 
2 .582 .339 .339 .714951 
 
 
Table 12: ANOVA Results for Multiple Linear Regression Models 1 & 2 
 
ANOVA 





1. Regression 12907.1 1 12907.1 22062.1 .0000 
    Residual 40106.3 68554 .585   
    Total 53013.4 68555    
      
2. Regression 17975.8 6 1997.3 3907. .0000 
    Residual 35037.6 68549 .511   















Table 13: Coefficients for Multiple Linear Regression Models 1 & 2 
Coefficients 
Variable B SE 95% CI β t p 
1. Intercept 2.903 .004 [2.896-2.910] 0.00 812.5 .000 
Days Absent -.025 .000 [-.026- -.025] -.493 148.5 .000 
2. Intercept 2.93 .006 [2.863-2.891] 0.00 397 .000 
Days Absent -.024 .000 [-.024- -.023] -.464 9.53 .000 
Black -.520 .009 [-.530- -.502] -.200 -56.1 .000 
Asian .201 .011 [.179-.223] .061 17.9 .000 
Other Race -.147 .011 [-.169- -.125] -.044 -13.1 .000 
Latino -.330 .007 [-.344- -.317] -.187 -49.0 .000 
Female .342 .005 [.331-.352] .194 62.5 .000 
10th Grade .068 .007 [.055-.081] .036 10.2 .000 
11th Grade .102 .007 [.089-116] .054 15.1 .000 





Chapter 6: Discussion 
 The results from this study echo several results published by previous studies looking 
into the relationship between asthma, school achievement measures, and school absenteeism. In 
research question 1, in comparing the different demographic student groups within Clark County 
concerning health status, it was shown that more male students had asthma than female students 
did and African American students had the highest proportion of students with asthma (13.4%), 
with other raced students having the second highest proportion (9.3%). These results echo 
previous studies conducted showing that African American children tend to have asthma more 
often than children of other racial/ethnic groups (CDC, 2018, MMWR, 2018) & (Akinbami, 
Moorman, Simon, & Schoendorf, 2014). The results also reiterate the literature showing that 
more young male children have a tendency to have asthma when compared to young female 
children (Zein & Erzurum, 2015). This supports the initial hypothesis in showing that there were 
significant differences between the difference demographic groups and was confirmed after 
running the model. What may play into African American children having a higher rate of 
asthma more often than other children of racial groups should be looked at more conjointly with 
poverty measures because it has been consistently shown in the literature living in poverty can 
have a high impact on what someone’s health status may be and it has also been shown that 
African Americans, adults and children, more often live in poverty than other racial groups as 
well (ALA, n.d.) 
 Research question 2, when looking at the association between health status and 
cumulative GPA controlling for race, gender, and grade level, and research question 4 examining 
the relationship between health status and standardized test scores while controlling for race, 




models. Results from the models showed that there is a relationship between the indicators, but 
revealed that those high school students who had asthma had similar GPAs when compared with 
healthy and other health condition and students in grades 3-8 had similar standardized test scores 
among the groups. It has been shown that the literature can be mixed when comparing these two 
indicators and assessing whether there is a relationship or not. This model added to the literature 
supporting a relationship between the indicators, but was different in showing that the gap 
between scores is closing (Krenitsky-Korn, 2011). This study also echoes Silverstein et. al in 
showing that asthmatic students may be shown to miss school more often, but their grades are 
still on par with other students despite this fact.  
 Research question 3 assessed the relationship between health status and days absent 
(weighted for enrollment time). This was done in order to evaluate absenteeism among those 
with asthma, another health condition, and those who are healthy with no condition. The 
outcomes from the model show that students who had asthma had asthma had more mean days 
absent (12.59) when compared to those with another health condition (11.82) and those who 
were healthy (10.06). Again, the literature concerning the relationship between absenteeism and 
asthmatic status tends to vary, but the results from this model support literature showing that the 
relationship between the two indicators exist (Hsu, Quin, Beavers, & Mirabelli, 2016). This can 
be especially true for those who have more severe asthma or have more uncontrolled asthma. 
While the indicators were not available to do this connection in this study, the literature has also 
shown that those with more uncontrolled asthma or more severe asthma miss more days of 





 Research question 5 looked into the relationship between cumulative GPA and days 
absent (weighted for enrollment time). Results from the multiple linear regression model showed 
that there was an inverse relationship between the two indicators; the more a student was absent, 
the more the GPA tended to suffer. The outcomes from this model aligns with results from other 
studies looking into the relationship between GPA and absenteeism (Moonie, Cross, Guillermo, 
& Gupta, 2010). The relationship between being absent from school and how it might affect a 
student’s GPA is widely studies and can have mixed results. In this case, absenteeism is showing 
to have an impact on a student’s GPA likely due to missing important information in class or 
falling behind. While this is only one of the reasons contributing to why a student’s GPA may be 
falling behind, it is important to note as it is one of the more notable ones when looking at 
students who are asthmatic, as shown in multiple literary sources.  
Public Health Implications   
 This study shows that there is still a need to focus more attention on giving resources to 
students who identify as having asthma, but that those with asthma may be performing more 
equivalently when compared to their peers. Past research has put emphasis on the need to give 
additional help to children with asthma due to difficulties that they may have with the burden of 
the disease. Specifically, in looking at the Nevada Statewide Asthma Control plan, which 
ultimately was not implemented, the burden of the disease within the State of Nevada could 
clearly be seen. The plan detailed goals that would increase the need for public health awareness 
about asthma in elementary, secondary, private schools, and childcare providers in Nevada in 
order to alleviate some of the asthmatic burden that has been seen in children within the state 
(Nevada Statewide Asthma Control Plan, 2014). There is clear data and evidence that supports 




of Nevada, but it is clear that there is more advocacy and work to be done in order help those 
with the burden of the disease. Comprehensive public health and school-based programs are 
critical to enforce clinical guidelines for diagnosis, treatment, and management of the condition 
among school aged children.  
 Within the State of Nevada, in the past 80th Legislative session in 2019, Senate Bill 262 
was passed which now requires drug companies to report out every year information about what 
the cost of asthma medications were that year and how they were priced that way (Nevada, 
2019). The purpose of this bill is to look into root causes as to why asthma medications are so 
expensive and why they are so hard to obtain by those that need them in order to make data 
informed policy decisions in the future. It is hopeful that the passage of this bill will garner 
policy changes in the future that will help those who are asthmatic more easily gain access to the 
medications that they need; this could possibly help greatly with those who have uncontrolled 
asthma due to the inability of obtaining the necessary medications needed to treat the disease. 
However, there still isn’t policy within are state that would allow for schools to carry additional 
asthma medications for students and while this was brought up in the 79th Nevada Legislative 
Session with Assembly Bill 156 (not passing), it was not brought up again in the 80th Legislative 
Session to be reconsidered or amended.  
 The Asthma and Allergy Foundation of America released a report, “Asthma Capitals 
2019: The Most Challenging Places to Live With Asthma” which details the impact of asthma 
across the United States and methods for improving asthmatic conditions within the county. 
According to the report, federal, state, and local health officials need to continue focusing on 
policies and funding methods that will help encourage and provide asthma screening programs 




for those with preexisting conditions, Medicaid and Medicare expansion, more affordable drugs 
for those with asthma, educations about asthma and more intervention methods, and nurses in all 
schools (AAFA, 2019). Nevada, fortunately, is a Medicaid expansion state and there is still 
coverage for those who have preexisting conditions. However, there is still more work to be done 
concerning hosting free asthma screenings within the state, drug affordability, and school nurse 
participation. The American Lung Association also recommends that there be more funding for 
asthma in relation to research, programs, and planning for the disease; this means for funding in 
order to conduct research and more clinical trials with the National Institute of Health (ALA, 
2018b). The American Lung Association has also been pushing for Congress to provide 
additional funding to expand CDC asthma programs in order for state can play a better part in 
helping to improve the lives of those living the burden of the disease (ALA, 2018b).  
 Overall, asthma is still a challenging disease for those who have it. There is a lot of 
research and literature that discusses risk factors for the disease, reasons why the disease may be 
burdensome for some more than others, and methods that may help alleviate much of the disease 
burden. More advocacy efforts are needed in the future to continue to press for policy that will 
positively impact those with the disease and more prevention efforts are needed to be put in place 
as well. There also must be intentional efforts to focus on those populations, racial, age, and 
otherwise, who are showing more instances of having the disease when compared to other 
populations. With the use of research and targeted policy efforts for asthma, there can possibly 
be a reduction in the burden of the disease among populations.  
Limitations  
 This study has several different limitations. Only high school students could be used to 




GPA in relation to children high school aged and does not encompass younger aged children. 
Asthma status, healthy status, and other health status were also only self-reported by parents and 
students and does not rely on a doctor’s diagnosis of the disease. However, it has been shown 
that this is an accurate measure of tracking the disease (Knorr, 2004). There was also limited 
access to other indicators for this study and to further analyze and encompass the full 
relationship among students and asthma in Clark County School District, there needs to be 
further studies among this group that can include obesity, which has shown to be correlated with 
asthma, GPA for all groups, and level of asthma severity among the students. This study could 
also be expanded to include a larger population of children, not just within the State of Nevada, 





Appendix A: Figures for RQ 2 
Figure 1: Histogram of Standardized Residuals (Cumulative GPA) 
 









Appendix B: Figures for RQ 3 
 
Figure 3: Histogram of Standardized Residuals (Days Absent) 
 
 







Appendix C: Figures for RQ 4 
Figure 5: Histogram of Standardized Residuals (SBAC ELA) 
 
 





Appendix D: Figures for RQ 5 
Figure 7: Standardized Residual Plots (Regression) 
 







Appendix D: Figures for RQ 5(cont.) 














A.B. 156, 79th Legislative Session, 2017 Nevada Legislature Session. (Nevada, 2017). Retrieved 
from https://www.leg.state.nv.us/App/NELIS/REL/79th2017/Bill/4903/Text  
S.B. 262, 80th Legislative Session, 2019 Nevada Legislature Session. (Nevada, 2019). Retrieved 
from https://www.leg.state.nv.us/App/NELIS/REL/80th2019/Bill/6445/Overview  
Akinbami, Lara J., MD|Moorman, Jeanne E., MS|Simon, Alan E., MD|Schoendorf, Kenneth C., 
MD, MPH. (2014). Trends in racial disparities for asthma outcomes among children 0 to 17 
years, 2001-2010. Journal of Allergy and Clinical Immunology, The, 134(3), 553.e5. 
doi:10.1016/j.jaci.2014.05.037 
American College of Allergy, Asthma, and Immunology (ACAAI). (2014). Nonallergic asthma. 
Retrieved from https://acaai.org/asthma/types-asthma/nonallergic-asthma 
American Lung Association (ALA). (n.d.). Socioeconomic and Racial Asthma Disparities in 
Asthma. Retrieved from https://www.lung.org/local-
content/illinois/documents/socioeconomic-asthma-disparities.pdf  
American Lung Association (ALA). (2018a). The impact of asthma; Retrieved 
from https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/asthma/learn-
about-asthma/impact-of-asthma.html 







Asthma and Allergy Foundation of America. (2018). Asthma facts; Retrieved 
from http://www.aafa.org/asthma-facts/ 
Asthma and Allergy Foundation of America. (2005). Ethnic disparities in the burden and 
treatment of asthma. 
Asthma and Allergy Foundation of America. (2017). Weather can trigger asthma. Retrieved 
from http://www.aafa.org/page/weather-triggers-asthma.aspx 
Asthma and Allergy Foundation of America. (n,d,). Costs of Asthma on Society. Retrieved from 
https://www.aafa.org/cost-of-asthma-on-society/  
Asthma and Allergy Foundation of America. (2016). 2016 state honor roll report asthma allergy 
policies in schools.  
Asthma and Allergy Foundation of America (AAFA). (2019, April). Your Guide to Managing 
Asthma [PDF]. Asthma and Allergy Foundation of America. 
Asthma and Allergy Foundation of America (AAFA). Asthma Capitols 2019: The Most 
Challenging Places to Live With Asthma. (n.d.). Retrieved 2019, from 
https://www.aafa.org/asthma-capitals/. 
Basch, C. E. (2011). Healthier students are better learners: A missing link in school reforms to 
close the achievement gap. Journal of School Health, 81(10), 593-598. doi:10.1111/j.1746-
1561.2011.00632.x 
Boudreaux, E. D., Emond, S. D., Clark, S., & Camargo, C. A., Jr. (2003). Race/ethnicity and 
asthma among children presenting to the emergency department: Differences in disease 




Centers for Disease and Control and Prevention. (2011). Vital signs. Springfield, Ill: State 
Journal Register.  
Centers for Disease Control and Prevention. (2017). Research brief: Chronic health conditions 
and academic achievement.  Retrieved 
from https://www.cdc.gov/healthyschools/chronic_conditions/pdfs/2017_02_15-CHC-and-
Academic-Achievement_Final_508.pdf 
Centers for Disease Control and Prevention. (n.d.). Strategies for addressing asthma in schools 
Centers for Disease Control and Prevention. (2006). You can control your asthma: A guide to 
understanding asthma and its triggers&nbsp;  
Centers for Disease Control and Prevention. (2014). Cultural competence assessment tool for 
state asthma programs and partners.  
Centers for Disease Control and Prevention. (2018). Vital Signs;  
Erwin, K., Carrico, R., Glass, P., & Roberts, D. D. (2010). Asthma—How does it impact 
academic achievement and school budgets? NASN School Nurse, 25(5), 202-204. 
doi:10.1177/1942602X10378849 
Expert panel report 3 (EPR-3): Guidelines for the diagnosis and management of Asthma–
Summary report 2007. (2007). Journal of Allergy and Clinical Immunology, The, 120(5), 
S138. doi:10.1016/j.jaci.2007.09.029 
Glover, S., Piper, C. N., Williams, E., Bennett, K., Thompson, W., Annang, L., . . . Hassan, R. 
Preventable asthma episodes among urban/rural children and adolescents: A comparative 




Hsu, J., Quin, X., Beavers, S. F., & Mirabelli, M. C. (2016). Asthma-related school absenteeism, 
morbidity, and modifiable factors. American Journal of Preventive Medicine, 51(1), A4. 
doi:10.1016/j.amepre.2016.05.003 
Kann, L., Kinchen, S., Shanklin, S. L., Flint, K. H., Kawkins, J., Harris, W. A., . . . Zaza, S. 
(2014). Youth risk behavior surveillance--united states, 2013. MMWR Supplements, 63(4), 
1. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/24918634 
Knorr, R. S., Condon, S. K., Dwyer, F. M., & Hoffman, D. F. (2004). Tracking pediatric asthma: 
the Massachusetts experience using school health records. Environmental health 
perspectives, 112(14), 1424–1427. doi:10.1289/ehp.7146 
Krenitsky-Korn, S. (2011). High school students with asthma: Attitudes about school health, 
absenteeism, and its impact on academic achievement. Pediatric Nursing, 37(2), 61. 
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/21661604 
Meng, Y., Babey, S. H., & Wolstein, J. (2012). Asthma-related school absenteeism and school 
concentration of low-income students in california. Preventing Chronic Disease, 9, E98. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/22595322 
Michael Agnew, & NHLBI. (2015). Asthma care quick reference: Diagnosing and managing 
asthma Retrieved from https://guides.nyu.edu/quickref 
Moonie, S. A., Sterling, D. A., Figgs, L., & Castro, M. (2006). Asthma status and severity affects 





Moonie, S., Cross, C. L., Guillermo, C. J., & Gupta, T. (2010). Grade retention risk among 
children with asthma and other chronic health conditions in a large urban school 
district. Postgraduate Medicine, 122(5), 110-115. doi:10.3810/pgm.2010.09.2207 
Moonie, S., Sterling, D. A., Figgs, L. W., & Castro, M. (2008). The relationship between school 
absence, academic performance, and asthma status. Journal of School Health, 78(3), 140-
148. doi:10.1111/j.1746-1561.2007.00276.x 
Moonie, S., Seggev, J., Shan, G., Pergola, B., & Teramota, M. (2015). Longitudinal Trends in 
Asthma Health Care Use in Southern Nevada. Annals of Allergy, Asthma, and 
Immunology, 114(1), 70-72. Retrieved from https://www-clinicalkey-
com.ezproxy.library.unlv.edu/#!/content/playContent/1-s2.0-
S1081120614007467?returnurl=null&referrer=null 
Nevada Institute for Children’s Research and Policy, Clark County School District, Nevada 
School District Superintendents, Nevada Head Start State Collaboration, Early Childhood 
Comprehensive Services Office, Nevada State Health Division, . . . Torres, N. (2010). 
Health status of children entering kindergarten: Results of the 2009-2010 (year two) nevada 
kindergarten health survey. Retrieved 
from https://digitalscholarship.unlv.edu/nicrp_reports/20 
Nevada Statewide, & Asthma Control Plan. Nevada statewide asthma control plan (2014).  





Nurmagambetov, T., Kuwahara, R., & Garbe, P. (2018). The economic burden of asthma in the 
united states, 2008–2013.Annals ATS, 15(3), 348-356. doi:10.1513/AnnalsATS.201703-
259O 
Pignataro, F. S., Bonini, M., Forgione, A., Melandri, S., & Usmani, O. S. (2017). Asthma and 
gender: The female lung.Pharmacological Research, 119, 384-390. 
doi:10.1016/j.phrs.2017.02.017 
Raedler, Diana & Ballenberger, Nikolaus & Klucker, Elisabeth & Böck, Andreas & Otto, Ragna 
& Costa, Olivia & Holst, Otto & Illig, Thomas & Buch, Thorsten & Mutius, Erika & 
Schaub, Bianca. (2014). Identification of novel immune phenotypes for allergic and 
nonallergic childhood asthma. The Journal of allergy and clinical immunology. 135. 
10.1016/j.jaci.2014.07.046. 
Silverstein, M. D., Mair, J. E., Katusic, S. K., Wollan, P. C., O’Connell, E. J., & Yunginger, J. 
W. (2001). School attendance and school performance: A population-based study of 
children with asthma. The Journal of Pediatrics, 139(2), 278-283. 
doi:10.1067/mpd.2001.115573 
Taras, H., & Potts‐Datema, W. (2005). Childhood asthma and student performance at 
school. Journal of School Health, 75(8), 296-312. doi:10.1111/j.1746-1561.2005.00041.x 
World Health Organization. (2017). Asthma. 
Zahran, H. S., Bailey, C. M., Damon, S. A., Garbe, P. L., & Breysse, P. N. (2018). Vital signs: 
Asthma in children - united states, 2001-2016. MMWR. Morbidity and Mortality Weekly 




Zein, J., & Erzurum, S. (2015). Asthma is different in women. Current Allergy and Asthma 


































University of Nevada, Las Vegas 
 




University of Nevada, Las Vegas 
Master’s in Public Health, expected December 2019 in Epidemiology and Biostatistics 
 
San Diego State University 
BS in Health Science with an emphasis in Public Health 
 
Publications: 
Gakh, M., Coughenour, C., Pharr, J., Goodie, A., & To, S. (2017). Insights into How HIAs are 
Characterized in the Press: Findings from a Media Analysis of Widely Circulated United 
States Newspapers. Chronicles of Health Impact Assessment, 2(1), 1. 
doi:10.18060/21549 
 
Gakh M, Callahan K, Goodie A, Rutkow L. How Have States Used Executive Orders to Address 
Public Health? J Public Health Manag Pract. 2018 Jun. 
doi:10.1097/phh.0000000000000802. PMID: 29889178 
 
Poster Presentation: 
Goodie, A, Moonie S, Cross C. (2018, September). Disparities in Administrative Pediatric 
Asthma Prevalence in Clark County. Nevada Public Health Association Conference, Las 
Vegas, NV. 
Oral Presentation: 
Gakh, M., Coughenour, C., Pharr, J., Goodie, A., & To, S. (2018). Insights into How HIAs are 
Characterized in the Press: Findings from a Media Analysis of Widely Circulated United 





Thesis Title:  
Disparities in Administrative Pediatric Asthma Prevalence in Clark County  
 
Thesis Examination Committee: 
Chair, Sheniz Moonie, Ph.D.  
Committee Member, Jennifer Pharr, Ph.D.  
Committee Member, Timothy Bungum, DrPH 
Graduate Faculty Representative, Alona Angosta, Ph.D.  
 
 
